Application Serial No.: 10/749,255 
Preliminary Amendment dated June 17, 2004 

Amendments to the Claims 

This listing of claims will replace all prior versions and listings of claims in the 
application. 

Listing of Claims 

1 . (original) A self-healing liquid contact switch, comprising: 
an upper actuating surface including a first plurality of liquid contact regions; 
a lower actuating surface including a second plurality of liquid contact regions spaced 

apart from said first plurality of liquid contact regions; and 

a liquid metal disposed within the space between the upper and lower actuating surfaces, 

said liquid metal being configured to wet with said first and second plurality of liquid contact 

regions to electrically actuate the switch. 

2. (original) The self-healing liquid contact switch of claim 1, wherein each of 
said first and second plurality of liquid contact regions are arranged in increasing size from an 
outer periphery of said upper and lower actuating surfaces to an inner portion thereof. 

3. (original) The self-healing liquid contact switch of claim 2, wherein said first 
and second plurality of liquid contact regions increase in size from 2 microns at said outer 
periphery to 3 microns at said inner portion. 
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4. (original) The self-healing liquid contact switch of claim 1, wherein each of 
said first and second plurality of liquid contact regions includes a wetable layer of platinum. 

5. (original) The self-healing liquid contact switch of claim 1, wherein said 
liquid metal includes liquid gallium. 

6. (original) The self-healing liquid contact switch of claim 1, wherein said first 
and second plurality of liquid contact regions each include a pattern of liquid contact regions. 

7. (original) The self-healing liquid contact switch of claim 6, wherein said 
pattern of liquid contact regions comprises a patterned array of linearly converging lines. 

8. (original) The self-healing liquid contact switch of claim 6, wherein said 
pattern of liquid contact regions comprises a spiraled pattern of liquid contact regions. 

9. (original) The self-healing liquid contact switch of claim 1, further 
comprising one or more wetable traces interconnecting said first and second plurality of liquid 
contact regions. 

10. (original) The self-healing liquid contact switch of claim 9, wherein said one 
or more wetable traces are tapered. 
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11. (original) The self-healing liquid contact switch of claim 1, further 
comprising an upper and lower actuating electrode each including one or more metal layers 
coupled to a base layer. 

12. (original) The self-healing liquid contact switch of claim 11, further 
comprising a pattern of getter dots disposed on at least one of said first and second actuating 
electrodes. 

13. (original) The self-healing liquid contact switch of claim 11, further 
comprising a number of spacer elements disposed on at least one of said first and second 
actuating electrodes. 

14. (original) The self-healing liquid contact switch of claim 11, wherein at least 
one of said upper and lower actuating electrodes includes a custom sloped surface. 

15. (original) The self-healing liquid contact switch of claim 14, wherein said 
custom sloped surface includes an S-shaped sloped surface. 
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16. (original) The self-healing liquid contact switch of claim 14, wherein said 
custom sloped surface is recessed with the upper and/or lower actuating electrodes at a depth of 
about 4 to 8 microns. 

17. (original) The self-healing liquid contact switch of claim 1, further including 
a hermetically sealed enclosure containing argon gas. 

18. (original) The self-healing liquid contact switch of claim 1, further 
comprising heating means for heating said upper and lower actuating surfaces. 

19. (original) The self-healing liquid contact switch of claim 18, wherein said 
heating means includes one or more heater elements arranged about the upper and/or lower 
actuating surfaces. 

20. (original) The self-healing liquid contact switch of claim 1, wherein each of 
said upper and lower actuating surfaces includes a leading surface and a trailing surface. 

21. (original) The self-healing liquid contact switch of claim 20, wherein said 
leading surface includes a non-wetable layer of tungsten. 



22. (original) A self-healing liquid contact switch, comprising: 
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an upper actuating surface operatively coupled to an upper actuating electrode, said upper 
actuating surface including a first plurality of liquid contact regions; 

a lower actuating surface operatively coupled to a lower actuating electrode, said lower 
actuating surface including a second plurality of liquid contact regions spaced apart from said 
first plurality of liquid contact regions; and 

a liquid metal disposed within the space between the upper and lower actuating surfaces, 
said liquid metal being configured to wet with said first and second plurality of liquid contact 
regions to electrically actuate the switch. 

23. (original) The self-healing liquid contact switch of claim 22, wherein each of 
said first and second plurality of liquid contact regions are arranged in increasing size from an 
outer periphery of said upper and lower actuating surfaces to an inner portion thereof. 

24. (original) The self-healing liquid contact switch of claim 23, wherein said 
first and second plurality of liquid contact regions increase in size from 2 microns at said outer 
periphery to 3 microns at said inner portion. 

25. (original) The self-healing liquid contact switch of claim 22, wherein each of 
said first and second plurality of liquid contact regions includes a wetable layer of platinum. 
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26. (original) The self-healing liquid contact switch of claim 22, wherein said 
liquid metal includes liquid gallium. 

27. (original) The self-healing liquid contact switch of claim 22, wherein said 
first and second plurality of liquid contact regions each include a pattern of liquid contact 
regions. 

28. (original) The self-healing liquid contact switch of claim 27, wherein said 
pattern of liquid contact regions comprises a patterned array of linearly converging lines. 

29. (original) The self-healing liquid contact switch of claim 27, wherein said 
pattern of liquid contact regions comprises a spiraled pattern of liquid contact regions. 

30. (original) The self-healing liquid contact switch of claim 22, further 
comprising one or more wetable traces interconnecting said first and second plurality of liquid 
contact regions. 

31. (original) The self-healing liquid contact switch of claim 30, wherein said 
one or more wetable traces are tapered. 
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32. (original) The self-healing liquid contact switch of claim 22, further 
comprising a pattern of getter dots disposed on at least one of said first and second actuating 
electrodes. 

33. (original) The self-healing liquid contact switch of claim 22, further 
comprising a number of spacer elements disposed on at least one of said first and second 
actuating electrodes. 

34. (original) The self-healing liquid contact switch of claim 22, wherein at least 
one of said upper and lower actuating electrodes includes a custom sloped surface. 

35. (original) The self-healing liquid contact switch of claim 34, wherein said 
custom sloped surface includes an S-shaped sloped surface. 

36. (original) The self-healing liquid contact switch of claim 34, wherein said 
custom sloped surface is recessed with the upper and/or lower actuating electrodes at a depth of 
about 4 to 8 microns. 

37. (original) The self-healing liquid contact switch of claim 22, further 
including a hermetically sealed enclosure containing argon gas. 
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38. (original) The self-healing liquid contact switch of claim 22, further 
comprising heating means for heating said upper and lower actuating surfaces. 

39. (original) The self-healing liquid contact switch of claim 38, wherein said 
heating means includes one or more heater elements arranged about the upper and/or lower 
actuating surfaces. 

40. (original) The self-healing liquid contact switch of claim 22, wherein each of 
said upper and lower actuating surfaces includes a leading surface and a trailing surface. 

41. (original) The self-healing liquid contact switch of claim 40, wherein said 
leading surface includes a non-wetable layer of tungsten. 

42. (original) A self-healing liquid contact switch, comprising: 

an upper actuating surface operatively coupled to an upper actuating electrode, said upper 
actuating surface including a first plurality of liquid contact regions; 

a lower actuating surface operatively coupled to a lower actuating electrode, said lower 
actuating surface including a second plurality of liquid contact regions spaced apart from said 
first plurality of liquid contact regions; 
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a liquid metal disposed within the space between the upper and lower actuating surfaces, 
said liquid metal being configured to wet with said first and second plurality of liquid contact 
regions to electrically actuate the switch; and 

one or more heater elements configured to heat the liquid metal. 

43. (original) A self-healing liquid contact switch, comprising: 

an upper actuating surface operatively coupled to an upper actuating electrode, said upper 
actuating surface including a first plurality of liquid contact regions increasing size from an outer 
periphery of said upper surface to an inner portion thereof; 

a lower actuating surface operatively coupled to a lower actuating electrode, said lower 
actuating surface including a second plurality of liquid contact regions spaced apart from said 
first plurality of liquid contact regions, each of said second plurality of liquid contact regions 
increasing in size from an outer periphery of said lower actuating surface to an inner portion 
thereof; and 

a liquid metal disposed within the space between the upper and lower actuating surfaces, 
said liquid metal being configured to wet with said first and second plurality of liquid contact 
regions to electrically actuate the switch. 

44. (original) A self-healing liquid contact MEMS RF switch, comprising: 
an upper diaphragm including a first plurality of liquid contact regions; 
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a lower diaphragm including a second plurality of liquid contact regions spaced apart 
from said first plurality of liquid contact regions; and 

a liquid metal disposed within the space between the upper and lower diaphragms, said 
liquid metal being configured to wet with said first and second plurality of liquid contact regions 
to electrically actuate the switch. 

45. (original) The self-healing liquid contact MEMS RF switch of claim 44, 
wherein each of said first and second plurality of liquid contact regions are arranged in 
increasing size from an outer periphery of said upper and lower diaphragm to an inner portion 
thereof. 

46. (original) The self-healing liquid contact MEMS RF switch of claim 45, 
wherein said first and second plurality of liquid contact regions increase in size from 2 microns 
at said outer periphery to 3 microns at said inner portion. 

47. (original) The self-healing liquid contact MEMS RF switch of claim 44, 
wherein each of said first and second plurality of liquid contact regions includes a wetable layer 
of platinum. 

48. (original) The self-healing liquid contact MEMS RF switch of claim 44, 
wherein said liquid metal includes liquid gallium. 
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49. (original) The self-healing liquid contact MEMS RF switch of claim 44, 
wherein said first and second plurality of liquid contact regions each include a pattern of liquid 
contact regions. 

50. (original) The self-healing liquid contact MEMS RF switch of claim 49, 
wherein said pattern of liquid contact regions comprises a patterned array of linearly converging 
lines. 

51. (original) The self-healing liquid contact MEMS RF switch of claim 49, 
wherein said pattern of liquid contact regions comprises a spiraled pattern of liquid contact 
regions. 

52. (original) The self-healing liquid contact MEMS RF switch of claim 44, 
further comprising one or more wetable traces interconnecting said first and second plurality of 
liquid contact regions. 

53. (original) The self-healing liquid contact MEMS RF switch of claim 52, 
wherein said one or more wetable traces are tapered. 
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54. (original) The self-healing liquid contact MEMS RF switch of claim 44, 
further comprising an upper and lower actuating electrode each including one or more metal 
layers coupled to a base layer. 

55. (original) The self-healing liquid contact MEMS RF switch of claim 54, 
further comprising a pattern of getter dots disposed on at least one of said first and second 
actuating electrodes. 

56. (original) The self-healing liquid contact MEMS RF switch of claim 54, 
further comprising a number of spacer elements disposed on at least one of said first and second 
actuating electrodes. 

57. (original) The self-healing liquid contact MEMS RF switch of claim 54, 
wherein at least one of said upper and lower actuating electrodes includes a custom sloped 
surface. 

58. (original) The self-healing liquid contact MEMS RF switch of claim 57, 
wherein said custom sloped surface includes an S-shaped sloped surface. 
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59. (original) The self-healing liquid contact MEMS RF switch of claim 57, 
wherein said custom sloped surface is recessed with the upper and/or lower actuating electrodes 
at a depth of about 4 to 8 microns. 

60. (original) The self-healing liquid contact MEMS RF switch of claim 44, 
further including a hermetically sealed enclosure containing argon gas. 

61. (original) The self-healing liquid contact MEMS RF switch of claim 44, 
further comprising heating means for heating said upper and lower diaphragms. 

62. (original) The self-healing liquid contact MEMS RF switch of claim 61, 
wherein said heating means includes one or more heater elements arranged about the upper 
and/or lower diaphragms. 

63. (original) The self-healing liquid contact MEMS RF switch of claim 44, 
wherein each of said upper and lower diaphragms includes a leading surface and a trailing 
surface. 

64. (original) The self-healing liquid contact MEMS RF switch of claim 63, 
wherein said leading surface includes a non-wetable layer of tungsten. 
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65. (original) A self-healing liquid contact MEMS RF switch, comprising: 
a hermetically sealed enclosure containing argon gas; 

an upper diaphragm disposed within the enclosure and including a first plurality of liquid 
contact regions; 

a lower diaphragm disposed within the enclosure and including a second plurality of 
liquid contact regions spaced apart from said first plurality of liquid contact regions; and 

a liquid metal disposed within the space between the upper and lower actuating surfaces, 
said liquid metal being configured to wet with said first and second plurality of liquid contact 
regions to electrically actuate the switch. 

66. (original) A method of forming a self-healing liquid contact switch, 
comprising the steps of: 

providing a lower substrate; 

providing a custom slope etch within the surface of the substrate; 

providing one or more layers above the surface of the substrate to create an upper and 
lower actuating surface each having a number of liquid contact regions thereon; 

depositing an encapsulated droplet of liquid metal onto one or more of said liquid contact 
surfaces; 

hermetically sealing the substrate with a transparent upper substrate; and 
ablating the encapsulated droplet to release the liquid metal onto the liquid contact 
regions of said lower actuating surface. 
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67. (original) The method of claim 66, wherein said step of forming a custom 
slope etch within the lower substrate surface includes the step of forming an S-shaped contour 
within the lower substrate surface. 

68. (original) The method of claim 66, wherein said ablating step is 
accomplished by laser ablating the encapsulated droplet. 

69. (original) The method of claim 66, wherein said ablating step is 
accomplished by heating the encapsulated droplet with one or more heater elements. 
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Dated: ^S^JL 9Q>^ 



Respectfully submitted, 
Daniel W. Youngner 
By his Att< 




Brian W. Tufte, Ryg.yNoY3s;638 
CROMPTON, SEAOER & TUFTE, LLC 
1221 Nicollet AVeiple, Suite 800 
Minneapolis, MN 55403-2402 
Telephone: (612) 677-9050 
Facsimile: (612)359-9349 
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